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second layer of a record carrier. 



The present invention relate, in genera, to an apparatus for reproducing a 
the digital information signal being divided into eelis, eae h eeii tong reeoroed a, ie^one 
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■ f.«* »nH a «cond layer of a record carrier, the digital 

digital information signal comprising a tirst ceu rec 

on said record carrier. 
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As is eommon,, known, an optica, stomge dise comprises a. leas, one trade, 
either indie form of acontinuous spiral or in the form of multiple concentric circles of 

ZZy LcessfUl, and several different types have been developed. One such type * DVD 
Versatile Disc,,and thepresen, invention relates 

Ocularly toDVD-Video, for which reason the present invention „,*«,*--«*. 
^owingfor DVD-Video discs havingtwo layers. However.the gist ofthe present 
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description is not to be understood as limiting the scope of the present invention to DVD 
discs only. 

Optical discs may be of the read-only type, where information is recorded 
during manufacturing, which information can only be read by a user. The optical storage 
disc may also be of a writeable type, where information may be stored by a user. Such discs 
may be a write-once type, indicated as writable (R), but there are also storage discs where 
information can be written many times, indicated as rewritable (RW). In the case of DVD, a 
distinction can be made between two formats, i.e. DVD-RW and DVD+RW. 

For reading information from the storage space of the optical storage disc, the 
track in a layer is scanned by an optical read beam. Since the technology of optical discs in 
general and the way in which information can be stored in an optical disc are commonly 
known, it is not necessary here to describe this technology in more detail. 

Conventionally, an optical disc has only one storage layer containing a storage 
track. More recently, optical discs have been developed having two or even more storage 
layers, each storage layer containing a storage track in the shape of a spiral or multiple 
concentric circles. In such a case the logical storage space extends over multiple storage 
layers, hence the range of logical addresses extends contiguously over multiple storage 
layers. The transition from the last block of one storage layer to the first block of the next 
storage layer is such that the logical address is incremented only by 1. 

A disc made in accordance with the DVD Video Standard may have two 

layers. If the size of a movie is too large to be stored on one layer, a portion is stored on the 
first layer and the remaining portion is stored on the second layer. 

According to the DVD Video Standard, data is organized in cells, and a 
transition from one layer to the next is only allowed at a cell boundary. This is related to the 

> fact that, on reading video data from disc, it is desirable to have a seamless continuation of 
video image display. Furthermore, according to the DVD Video standard, two cells which 
are presented seamlessly shall be located on the same layer. Therefore, if two cells are to be 
displayed one after the other on a disc according to the DVD-Video Standard, which cells are 
recorded on different layers, these cells must be reproduced with a seam. The user will 

0 notice this as a visible hiccup in the video. DVD-authors try to mask this hiccup by taking a 
good point in the movie to have this seam. The seam is preferably on a scene change. 
However, a user is still able to notice the hiccup. 

It is an important objective of the present invention to overcome said 
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It is an object of the invention to provide an arrangement with an improved 

reproducing method. 

The apparatus in accordance with the invention comprises 

- reading means for reading the first cell from the first layer and the second cell from the 
second layer, 

- reading means for reading control data, 

- control signal generation means for generating a control signal in dependence on the control 

presentation means for presenting the first and the second cell under the control of the 
control signal, 

the control signal generating means being adapted to detect that the first cell is read from the 
first layer and the second cell is read from the second layer and to generate a control s,gnal 
indicating that the first and the second cell have to be presented seamlessly in dependence on 
said detection. 

The apparatus according to the invention reads the control data from the 
record carrier. According to said control data, the first cell and the second cell have to be 
presented one after the other. However, restrictions in the DVD standard imply that, if two 
, cells are located on different layers, these cells must be reproduced with a seam, wh.ch ,s 
indicated by the non-seamless playback flag in the control data. The apparatus accordmgto 
the invention determines whether the two cells are from two different layers. If tins is the 
case the apparatus assumes that the non-seamless reproducing flag is due to the DVD-video 
standard here and will forward to the presentation means a control signal indicating that the 
5 two cells have to be presented in a seamless manner. 

In a further embodiment of the invention, the control signal generating means 
is further adapted to detect that the first cell and the second cell are read from consecutive 
,ogical sector numbers and to generate a control signal indicating that the first and the second 
cell have to be presented seamlessly in dependence on said detection and on the detect.on 
; 0 that the first cell is read from the first layer and the second cell is read from the second layer. 
This is an additional test which verifies whether the cells are written contiguously in the 
logical address space. When two cells have to be presented one after the other and are 
contiguously stored, this is a clear indication that the non-seamless representation flag » 
there to satisfy the DVD-Video standard, that there is no reason to have this flag on account 
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of the video content, and that the DVD-author did consider this a good location to reproduce 
the two cells without a seam. 

Embodiments of the invention will now be described in more detail, by way of 
example, with reference to the drawings, in which 

Figure 1 is a block diagram schematically illustrating a data storage system; 

Figure 2A is a diagram schematically depicting a double-track storage space of 
a storage medium in a FTP arrangement; 

Figure 2B is a diagram schematically depicting a double-track storage space of 
a storage medium in an OTP arrangement; 

Figure 2C is a diagram schematically depicting a logical storage space; 

Figure 3 is a diagram schematically depicting a logical storage space as well as 

a video sequence; and, 

Figure 4 is a block diagram schematically illustrating a reproducing apparatus 

according to the invention. 



Figure 1 is a block diagram schematically illustrating a data storage system 1, 
comprisingadatastoragemedium2,amedium access device 10, andahost device 20. In a 

typical practical implementation, the host device 20 may be a suitably programmed personal 
computer (PC); it is also possible that the data storage system 1 is implemented as a 
dedicated user apparatus such as a video recorder, in which case the host device 20 is the 
application part of such an apparatus. In a specific embodiment, the data storage medium 2 ., 
implemented as an optical disc, specifically a DVD, and the medium access dev.ce 10 .s 
implemented as a disc drive. In the following, the invention will be described specifically for 
an optical disc implementation, but it is noted that the present invention is not hm.ted to 
optical discs. 

The optical disc 2 has a storage space 3 which comprises two or more 
continuous spiral-shaped tracks or track in the form of multiple concentric circles, where 
information can be stored in the form of a data pattern. Since this technology is commonly 
known to those skilled in the art, this technology will not be explained in further deta.l. 

The several tracks of the storage space 3 are located in different storage layers 
of the optical disc 2, which storage layers will be indicated L0, LI, etc. Figure 2A is a 
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, J pn pi P0 = PI if the two storage layers L0 and LI are oi equa 

last block of L0. . . . a =n+i for a 

tat storage layer L0, but this is no. essential. ^ 
The highest logical address is .ndieated as N, thts does 

25 addresses. The radial location of block LA n 

corresponding logical address. The disc dnve 10 p n y S j ca i addresses 
PA, for instance in the form ot a iook. up ^ 
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defines which storage .ayer and which physical address correspond ,0 ft. required .ogica, 
address. 

Blocks with PA< 30000 Hex are used for the lead-in area on a DVD. The 
lead-in area is used to store disc-specific information, such as the number of layers, the size 

, of L0, and the last physical address PA, which corresponds to the location of the block w,th 
logical address M. It should be noted the size of L0 may be expressed as the number of 
,ogical blocks on L0 or the last physica. address PA which corresponds to the location of the 
highest logical address in L0. The disc drive 10 is able to read the information stored m the 
,ead-in area. Furthermore, the physical address where the logical storage space begins ,s 

0 s P ecifiedinthelead-inarea;thisisthelogicalblockwithLA=0. The physical address ,s 

30000 Hex on a DVD disc. 

Figure 3 is a diagram comparable to Figure 2C, showing the LSS, and also 
schematically showing a video sequence 30, for instance corresponding to a movie, also 

,5 sequence 30 has a start 31 and an end 39. The data of the video sequence 30 define v.deo 
cells 35- cell boundaries between the video cells 35 are indicated at 34. With respect to 
"video cells", reference is made to part III of the DVD video specification. A video cell 
comprises a part of the video stream with a presentation time in a range of 0.4 - 1.0 second 
and isamultiplex of the video, audio, and graphic signals. According to the DVD-video 
20 sp,cification,acel.mustbe.ocatedononeandthesamelayer. Furthermore, two cells wh.ch 
are presented seamlessly must be allocated on the same layer. Therefore, the cell boundary 
34correspondstothelayer j ump position fromLOtoLl. Furthermore, the first block of the 
cell on LI has a logical address N+l and the last block of the preceding cell in the v.deo 
sequence has a logical address N. 
25 In Figure 1 , a host/drive communication link between host dev.ee 20 and d.sc 

drive 10 is indicated at 5. Likewise, a drive/disc communication link between disc drive 10 
and disc 2 is indicated at 6. The drive/disc communication link 6 represents the phys.cal 
(optical) read/write operation as well as the physical addressing of blocks 4 of the storage 
space 3. The host/drive communication link 5 represents a data transfer path as well as a 

30 command transfer path. _ 

Figure 4 is a block diagram illustrating a reproducing apparatus 400 according 
totheinvention. The apparatus comprises a first reading unit 40 for reading control data 
from the record carrier 2. These control data defines conditions from which the reproducing 
apparatus determines how to play back adigital information signal recorded on the record 
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carrier 2. The control data read is supplied to a control signal generator unit 42. The control 
data enables a presentation unit 46 to determine the first logical address of a cell and the last 
logical address of a cell in the logical storage space, this information being used to instruct a 
reading unit 44 to read the logical blocks corresponding to said cell from the logical storage 
space. Those skilled in the art know how to calculate these logical addresses from the control 
data on a DVD. Furthermore, it is defined for each cell by means of a Seamless playback 
flag whether said cell should be presented seamlessly or not after presentation of the previous 
cell. In a prior-art DVD player this flag is passed on to a presentation unit 46. The apparatus 
further comprises a second reading unit 44 for reading the digital information signal from the 
record carrier 2. The digital information signal is a multiplexed stream comprising the video, 
audio, and graphic signals. The digital information signal is sub-divided into a sequence of 
cells which are stored in blocks on the record carrier. The digital information signal read 
from the record carrier is supplied to an input of the presentation unit 46. The presentation 
unit 46 is arranged to decode the video, audio, and graphics signals in the digital information 
signal and to combine the respective signals so as to obtain an output signal 48 to be supplied 
to a display device, such as a TV, LCD, or beamer. The control data read by reading unit 40 
is supplied to the control signal generator unit 42, which determines in dependence on the 
control data the way the content of the digital information signal should be decoded and 
presented by the presentation unit 46. The first and the second reading unit of Figure 4 are 
i normally part of the disc drive 10 of Figure 1 . The control signal generator unit 42 and the 
presentation unit 46 in Figure 4 are normally part of the host device 20 in Figure 1. 
However, depending on the implementation, some functions may be performed in the host 
device or the disc drive. 

The first reading unit 40 is further arranged to read information from the 
5 lead-in area of an optical disc. In dependence on this information the reproducing apparatus 
400 is able to determine on which layer a cell is stored. The size of the first layer may be 
defined by the parameter If L0*. is defined to be the logical address of the last block 

on the first layer L0, i.e. N in Figure 2, a cell will be located on the first layer if the logical 
address of the first block of said cell is in the range [0...N] and a cell will be located on the 
0 second layer if the logical address of the first block of said cell is in the range [N+1...M], 
where M is sequence number of the last block in the logical storage space LSS. If LO^ is 
defined to be the physical address of the last block used by the logical storage space on the 
first layer, then the apparatus further needs to know the physical address of the first block 
used by the logical storage space on the first layer L0. The difference between the number of 
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the last physical address used by the logical storage space and the number of the first physical 
address used by the storage space defines the range of the logical addresses on the first layer. 
On a DVD, the first physical address used by the logical storage space is 30000 Hex. 

The control signal generator unit 42 detects in dependence on the start address 
of the logical addresses used by a first cell of two consecutive cells and the logical addresses 
used by a second cell of said two consecutive cells and the parameter LO^ whether the first 
cell is read from the first layer and the second cell is read from the second layer. If this is the 
case, the seamless playback flag in the control data read from the record carrier indicates that 
the two cells should be presented with a seam in the DVD-standard. As said flag is normally 
set on account of the standard and not because said cells should not be presented seamlessly, 
the control signal in the apparatus according to the invention generates upon said detection a 
control signal that indicates that the first and the second cell have to be presented seamlessly. 
The presentation unit 46 accordingly presents the first and second cell seamlessly under the 
control of said control signal. 

In a further embodiment of the reproducing apparatus, the control signal 
generating unit 42 is further adapted to detect that the first cell and the second cell are read 
from consecutive logical sector numbers and generates a control signal indicating that the 
first and the second cell have to be presented seamlessly in dependence on said detection and 
on the detection that the first cell is read from the first layer and the second cell is read from 
the second layer. The detection on which layer the first and the second cell are stored is as 
described above. The control signal generator unit 42 detects whether the first and the 
second cell are read from blocks having consecutive logical sector numbers by retrieving 
from the control a first parameter C_LVOBU_EA indicating the address of the last logical 
block of the first cell and a second parameter C_FVOBU_SA indicating the address of the 
first logical block of the second cell and determining whether the first parameter and the 
second parameter have consecutive address values. 

Though the invention is described with reference to preferred embodiments 
thereof, it is to be understood that these are non-limitative examples. Thus, various 
modifications are conceivable to those skilled in the art, without departing from the scope of 
the invention, as defined by the claims. For example, in case of a disc with the multi-angle 
feature, a scene may be prosecuted in several versions. All these scenes could be meant to be 
seamlessly reproduced, however, due to the layer dump, each of the cells representing a 
version to be represented after a first cell may be stored on the other layer as compared with 
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the first cell. Therefore, two cells that have to be presented seamlessly do not necessarily to 
be stored in consecutive blocks. 

The use of the verb "to comprise" and its conjugations does not exclude the 
presence of elements or steps other than those stated in a claim. Furthermore, the use of the 
article "a" or "an" preceding an element does not exclude the presence of a plurality of such 
elements. In the claims, any reference signs placed between parenthesis shall not be 
construed as limiting the scope of the claims. The invention may be implemented by means 
of hardware as well as software. Several "means" may be represented by the same item of 
hardware. Furthermore, the invention resides in each and every novel feature or combination 
of features. 



